Effects of orexin on cultured porcine adrenal medullary and cortex cells.
New orexigenic peptides called orexins have recently been described in the neurons of the lateral hypothalamus and perifornical area. No orexins have been found in the adipose tissues or visceral organs, including the adrenal gland. However, expression of the orexin receptor (OXR) in the rat adrenal gland has been reported. With regard to the effects of orexins on peripheral organs, we previously reported that orexins suppress catecholamine synthesis and secretion in the rat pheochromocytoma cell line PC12. To further clarify the pharmacological effects of orexins on peripheral organs, we examined the effects of orexin-A on catecholamine, cortisol, and aldosterone secretion, using cultured porcine adrenal glands. We initially confirmed the expression of the orexin receptor (OXR-1) in cultured porcine adrenal medulla and cortex. Orexin-A (1000 nM) significantly increased the release of both epinephrine (E) and norepinephrine (NE) from porcine adrenal medullary cells. Similarly, orexin-A (> or = 100 nM) significantly increased the release of both cortisol and aldosterone from porcine adrenal cortex cells. Orexin-A (100 nM) significantly inhibited basal and the PACAP-induced increase in cAMP levels in adrenal medullary cells. Conversely, orexin-A (>o = 100 nM) significantly increased the cAMP level in adrenal cortex cells. These results indicate that orexin-A induces the release of catecholamine from porcine adrenal medullary cells, and aldosterone and cortisol from the cortex cells and has opposite effects on cAMP levels in adrenal medulla and cortex.